Introduction {#sec0001}
============

The coronavirus disease 2019 (COVID-19) was declared a global pandemic March 11, 2020 by the World Health Organization ([@bib0008]). COVID-19 appears more efficiently transmitted and more virulent than the severe acute respiratory syndrome (SARS) and the Middle East respiratory syndrome (MERS) coronaviruses ([@bib0025]). The rapid rise in the number of confirmed cases and deaths along with the unknown epidemiology of this novel pathogen reportedly causes psychological problems in many people, among which stress, fear, anxiety, and depression are the most common ([@bib0015]).

Previous studies found that some patients with SARS experienced anxiety and depression which can potentially make their treatment more challenging and less effective ([@bib0004]; Yunping Yang, Ma, & Wang, 2003). One practitioner\'s report found that the provision of psychological intervention to those who were suffering from SARS or other comparable infectious diseases led to significant clinical implications such as maintaining psychological wellbeing and help fight against emerging infectious diseases ([@bib0023]). With regard to this current pandemic, early psychological intervention ([@bib0018]) or timely mental health care ([@bib0026]) were addressed. However, more evidence-based outcomes of psychosocial interventions for COVID-19 need to be evaluated ([@bib0004]).

Psychosocial support usually refers to the care or support that a person feel they get from others or the feeling of belonging to a social network that provides mutual assistance ([@bib0002]). Adequate and positive psychosocial support has been reported to help relieve the level of stress, anxiety (N. [@bib0028]), depressive symptoms (Y. [@bib0030]), and have a positive effect on sleep quality ([@bib0012]; [@bib0019]) . By releasing cytokines, better sleep may also indirectly help patients maintain optimal immune function and thus help them fight against the infection ([@bib0011]; [@bib0017]). Psychosocial intervention studies on sufferers with SARS found that psychological distress emerging in the acute stage were ameliorated with social support including certain types of behavioral and verbal responses of health workers ([@bib0004]). A recent research during the COVID-19 pandemic also confirmed the effects of social support on the improvement of psychological problems ([@bib0027]).

It is possible that early psychological intervention and social support can play a critical role in both the physical and mental health status of COVID-19 positive patients. As anxiety and depression problems are common negative emotion experienced by patients during epidemics of such an infectious disease (Yunping Yang et al., 2003), social support may help reduce the level of stress and anxiety (N. [@bib0028]). Also, sleep quality is an important indicator of health status. The positive effect of social network factors (particularly the relationships with relatives / friends) for sleep quality may help people maintain optimal immune function ([@bib0011]; [@bib0017]), which indirectly help them fight the virus.

Nevertheless, studies on sleep, anxiety, and depressive symptoms of COVID-19 positive patients and those on the psychological intervention for them are still limited. The exploratory research on the factors associated with the symptoms and the remission of those symptoms after intervention is almost none. Moreover, psychological impact of those infectious diseases may persist or evolve over time. Longitudinal studies are warranted to assess the important determinant factors of psychosocial distress and the protective factors of some coping strategies, with potential application in early identification of cases experiencing psychological problems.

Therefore, based on both physical and psychological intervention in the isolated intensive care unit in the East District of Wuhan People\'s Hospital, the aim was to achieve three objectives with this study. First, to explore the sleep quality, psychosocial status of confirmed positive COVID-19 patients using psychological scales. Second, to explore the change of their psychological status after the clinical treatment and psychological intervention during the hospitalization. Third, to identify the social support related risk factors of mental health and their improvement.

Participants and Methods {#sec0002}
========================

Participants {#sec0003}
------------

Thirty-five confirmed positive COVID-19 patients in the isolated intensive care unit (ICU) in the East District of Wuhan People\'s Hospital were enrolled February 1, 2020 to March 1, 2020. The diagnosis of COVID-19 was confirmed for each patient according to the Novel Coronavirus Infection Pneumonia Diagnosis and Treatment Standards ([@bib0022]). This study was conducted in accordance with the Declaration of Helsinki and was approved by the Ethics Committee of our hospital. Verbal informed consent was provided by every subject and participants were allowed to terminate the survey at any time they desired. The survey was anonymous, and confidential.

Study design {#sec0004}
------------

A descriptive exploratory design was employed. Demographic and social support related data were collected including age, gender, education, marital status, number of family members infected, psychiatric history, psychiatric family history, any close relatives or friends who died in the pandemic, the number of children, and their living status. Information on the severity of pneumonia (highest mode of oxygenation: nasal catheter for oxygen, high flow oxygen, endotracheal intubation) and the results of serology test for COVID-19 (positive or negative) were also collected to provide the information of the severity and improvement of COVID-19. Sleep quality, depression, anxiety, and social support were assessed using the Chinese version of Pittsburgh Sleep Quality Index (PSQI) ([@bib0003]), Patient Health Questionnaire (PHQ-9) ([@bib0014]), Generalized Anxiety Disorder Assessment (GAD-7) ([@bib0024]) and the Social Support Rate Scale (SSRS) (W. [@bib0006]), respectively at two stages: Stage 1: the day when they were hospitalized, and Stage 2: two weeks after they were hospitalized.

The questionnaire of PSQI was used to measure sleep quality ([@bib0003]). According to the suggested criteria, a total score of 0-5 points means having a very good night\'s sleep; 6-10 points means the sleep quality is not bad; 11-15 points means the sleep quality is fairly bad; and 16-21 points means the sleep quality is very bad. The total score ranged from 0 to 2l. Higher the score, worse is the sleep quality. The Cronbach\'s alpha for internal consistency of the PSQI was 0.811.

PHQ-9 is a reliable, valid, and widely used measurement of depression severity ([@bib0014]). A total score of \<4 indicates minimal depression; 5-9 indicates mild depression; 10-14 indicates moderate depression; 15-19 refers to moderately severe depression; and 20-27 indicates severe depression. The Cronbach\'s alpha for internal consistency was 0.81.

GAD-7 is a valid, efficient and widely used tool for screening for generalized anxiety disorder and assessing the severity in clinical practice and research ([@bib0024]). A total score of 5, 10, and, 15 are interpreted as the cut-off points for mild, moderate, and severe levels of anxiety, respectively. This is also similar to levels of depression on the PHQ-9. The Cronbach\'s alpha for internal consistency was 0.92.

SSRS was used to measure the level of social support received by individuals. It consists of 10 questions (graded 1--4) with a total SSRS score ranges from 12 to 66 points. Higher scores mean a higher and satisfactory social support. The SSRS has good reliability and validity, with a Cronbach\'s alpha for internal consistency ranging between 0.89 and 0.94.

Clinical psychological intervention {#sec0005}
-----------------------------------

All participants were assessed by a trained psychotherapist and nurse who voluntarily travelled to work in the ICU, East District of Wuhan People\'s Hospital. According to basic principles and timely mental health care for emergency psychological crisis interventions for the COVID-19 (China; [@bib0026]), she provided mental health care for those hospitalized patients during that time. Psychological intervention mainly included the following steps. First, an in-person interview was conducted to collect a systemic perspective. In order to evaluate the psychosocial impact of such an infectious disease on patients and their family members and close friends. This will help us make a plan for a more comprehensive efforts to alleviate their psychosocial burden for current or in the future. Next, face-to-face intervention and online consulting was given, including listening, positive attention, supportive psychotherapy, empathy, muscle and breath relaxation, and cognitive behavioral therapy. We instructed them do the training of body detection and control, muscle and respiratory relaxation. Cognitive behavioral therapy was applied based on an ever-evolving formulation of patients' problems and the individual conceptualization. For example, we helped a person who always felt chest tightness to notice those uncomfortable experience, the trigger factors and distinguish the physical and psychological uncomfortable. Then helped them build the rational cognitive processing of those symptoms. All treatments were conducted depending on the physical and mental situation of each patient, ranging from 15-30 minutes each time, usually three times a week.

Statistical analysis {#sec0006}
--------------------

Data in this study were analyzed using the Statistical Package for the Social Sciences (SPSS 24.0 for Mac). The ANOVA and chi-squared (χ2) tests were used to analyze clinical information of patients at baseline. Linear regression was used to determine the relationship between the measured social support-related factors and baseline sleep, anxiety, and depression symptoms and the improvement of these measures.

For Stage 1, three linear regression models for three variables (PSQI, PHQ9, GAD7), separately. Social support related factors for linear regression included age, gender, marital status, education level, number of family members infected, any close relatives or friends who died in the pandemic, severity of pneumonia, and score of social support rating scale (SSRS). The method for linear regression was stepwise. A *p* value \< 0.05 was considered to be statistically significant.

For Stage 2, three linear regression models for the reduction of three variables (PSQI, PHQ9, GAD7), were used separately. Social support related factors for linear regression included age, gender, marital status, education level, number of family members infected, any close relatives or friends who died in the pandemic, severity of pneumonia, nucleic acid test at Stage 2, and score of social support rating scale (SSRS) at Stage 2. Reductions of score were calculated for patients with PSQI ≥ 6, PHQ9 ≥ 5, and GAD7 ≥ 5, separately. Three patients with score of PSQI less than 6, 3 patients with score of PHQ9 less than 5, and 4 patients with score of GAD7 less than 5 were excluded in each model. The method for linear regression was stepwise. A *p* value \< 0.05 was considered to be statistically significant.

Results {#sec0007}
=======

Demographic information of COVID-19 positive patients {#sec0008}
-----------------------------------------------------

Thirty-five patients (21 men and 14 women) were included in this study (age 57±13.5 years). Nine of them had negative test results at Stage 2. Besides the social support measured by SSRS, other social support related factors of patients are presented in [Table 1](#tbl0001){ref-type="table"} .Table 1Demographic information of COVID-19 positive patientsTable 1Itemsmean ± SD/number (proportion)Itemsmean ± SD/number (proportion)Age (year)57.00±13.44Gender (male/female)21/14Marital status (married, divorced, widowed, single)85.71%, 5.71%, 5.71%, 2.86%Any close relatives or friends who died in the pandemic (no/yes)77.14%, 22.86%Education level (primary school, junior high school, high school, college, graduate)14.29%, 11.43%, 34.29%, 34.29%, 5.71%Severity of pneumonia (highest mode of oxygenation: nasal catheter for oxygen, high flow oxygen, endotracheal intubation)85.71%, 11.43%, 2.86%Number of family members infected (patient excepted) (0/1/2/3/4/5/6)1.11±1.47;\
42.86%; 34.29%; 5.71%; 11.43%; 0%; 2.86%; 2.86%Nucleic acid test (negative/ positive) after treatment9/26SSRS (stage 1)25.57±4.60SSRS (stage 2)29.94±3.15[^3]Table 2Relationship between social support related factors and clinical symptoms of COVID-19 positive patients at baseline (stage 1)Table 2Dependent VariablesStage 1 (N=35)Independent variableUnstandardized B scorePartial eta squaredt scorep-value**PSQI-stage1** R^2^=0.47 (Adjusted R^2^=0.44)11.20±5.06gender6.280.424.790.000severity of pneumonia3.770.182.620.013**PHQ9-stage1**\
R^2^= 0.60 (Adjusted R^2^=0.56)8.80±4.26severity of pneumonia5.910.495.450.000gender2.940.233.000.005SSRS-0.230.13-2.140.040**GAD7-stage1**\
R^2^=0.29 (Adjusted R^2^=0.27)10.69±5.62Number of family members infected2.060.293.670.001[^4]Table 3Relationship between social support related factors and reduction (stage 1 - stage 2) in clinical symptoms of COVID-19 positive patientsTable 3Dependent VariablesMean ± SDIndependent variableUnstandardized B scorePartial eta squaredt scorep-value**Reduction of PSQI**\
R^2^=0.42 (Adjusted R^2^=0.39)**(N=32)** 49.16±31.27nucleic acid test at stage 2-38.120.32-3.890.000SSRS at stage 22.870.122.080.046**Reduction of PHQ9**\
R^2^=0.14 (Adjusted R^2^=0.12)**(N=32)** 52.15±42.35Education level13.970.142.340.026**Reduction of GAD7(N=31)** 63.86±42.62None[^5]

Social support related factors and baseline psychosocial symptoms {#sec0009}
-----------------------------------------------------------------

This study found that sleep quality measured by PSQI of COVID-19 positive patients were positively associated with gender and severity of pneumonia (β~1~ = 6.275, p~1~ = 0.000; β~2~ = 3.774, p~2~ = 0.013). Other factors included in the model were not found to be significantly related to sleep symptoms. Depression symptoms were positively associated with severity of pneumonia, gender, and lower social support at Stage 1 (β~1~ = 5.913, p~1~ = 0.000; β~2~ = 2.941, p~2~ = 0.005; β~3~ = -0.229, p~3~ = 0.040).

Other factors of interest in the model were not found to be significantly related to depression symptoms. Anxiety symptoms were associated with number of family members infected (β = 2.057, p = 0.001). Other factors of interest in the model were not found to be significantly related to anxiety symptoms.

Changes in the score of social support and psychological symptoms after intervention {#sec0010}
------------------------------------------------------------------------------------

After 2 weeks of treatment, an assessment of SSRS, PSQI, PHQ9, and GAD7 was performed for every participant. After intervention, SSRS was significantly higher (p =0.000) and the scores of PSQI, PHQ9, and GAD7 were significantly lower (p = 0.000, p = 0.000, p = 0.000) than those at baseline ([Fig. 1](#fig0001){ref-type="fig"} ).Figure 1Social support significantly increased and sleep, depression and anxiety symptoms significantly decreased after treatment (p\<0.0001).Clinical information of COVID-19 positive patients at baseline (stage 1) and follow-up (stage 2).Figure 1

The linear regression analysis between the social support related factors and the improvement of psychosocial symptoms of COVID-19 positive patients {#sec0011}
----------------------------------------------------------------------------------------------------------------------------------------------------

This study also found that improvement of sleep quality for patients were positively associated with the improvement from COVID-19 and better social support at Stage 2 (β~1~ = -38.122, p~1~ = 0.000; β~2~ = 2.867, p~2~ = 0.046). Other factors of interest were not found significantly related to the change. Improvement of depression was positively associated with higher education level (β = 13.965, p = 0.026). Other factors were not found significantly related to the change. Improvement of anxiety was not significantly associated with any factors of interest.

Discussion {#sec0012}
==========

Overall this study found that most COVID-19 positive patients had sleep, depressive, and anxiety symptoms. Many factors could have accounted for this high proportion of patients having psychological problems during this global pandemic. For instance: factors including person-to-person virulent virus, uncertainty, misinformation, over-information, shortage of health care, isolation and separation from loved ones, loss of lives etc. could have contributed to their mental health symptoms. In addition, the relatively older age (mean = 57 years) and more critical condition of (all recruited from the ICU) the participants may partially explain the high ratio of psychosocial problems. Specifically, older people were more likely to be anxious, depressive, and suffer from sleep disturbance, even more than those in need of physical and mental health care (Y. [@bib0007]).

From the linear regression analysis between the clinical symptoms at Stage 1 and social support related factors of COVID-19 positive patients, revealed that psychosocial symptoms had a significantly positive association with several social support related factors. Specifically, sleep and depression were associated with both gender and severity of pneumonia. In addition, poor social support at Stage 1 was observed to be associated with depression. In contrast, anxiety was associated with number of infected family members. Gender differences in depression have been widely reported in prior studies with twice the number of women diagnosed with depression than men ([@bib0020]). Interestingly, previous findings have also shown that women with depression suffered more sleep disturbance (X. [@bib0029]). Association between clinical symptoms and severity of pneumonia is not entirely surprising, as it is commonly believed that poor physical situation are usually associated with psychological problems and worse outcomes ([@bib0010]). Positive social support may help relieve the level of stress, anxiety. And elderly individuals may tend to be more sensitive to social support and afraid of being neglected ([@bib0016]). This may have contributed to depressive symptoms of participants in this study. Those who having family members infected is anxiety provoking, especially when the individual themselves got infected. This was confirmed in this study when anxiety was uniquely related to family members infected.

The study found that patients' psychological symptoms improved after intervention. This was positively associated with the improvement from COVID-19, better social support at Stage 2 and higher education level. The improvement of physical situation reflects effective physical support which may help relieve their stress and maintain good psychosocial status. Moreover, a higher education level is recognized to be an important social determinant of health ([@bib0021]). It can afford people better economic, social, and personal resources needed for better physical and mental health as well as increase people\'s capacity for better decision making regarding their health ([@bib0013]; [@bib0021]).

Indeed, physical and psychological wellbeing and sleep are affected by many socio-cultural factors ([@bib0032]). Social support was reported to be strongly associated with mental status as well as the significant predictors of psychological symptoms at follow-up ([@bib0009]). A study about the COVID-19 pandemic confirmed the effects of social support for improvement of psychological problems ([@bib0027]). Our current study also found that the psychosocial status improved after treatment ([@bib0001]) and better social support (relationship with family, close friends, colleagues, health care worker, mental health care worker etc.) can help patients improve sleep quality and ameliorate their psychological distress, thus helping reduce their negative emotion levels during the pandemic ([@bib0004]).

Limitation {#sec0013}
==========

Despite the findings, this research study had three major limitations. First, the absence of a control group made the comparison of psychological intervention between groups impossible. Such an absence was unavoidable though because we provided mental health care for anyone who needed it according to the ethical principle and requirements. Second, more details about the severity of the COVID-19 and the exact quantized measures of improvement for those patients hospitalized at ICU. The highest mode of oxygenation and the results of COVID-19 to provide some information about the situation and the change of the disease since there were no objective and quantified measures to be used. Finally, a long-term follow-up may be helpful even after the patients were discharged because mental health is as important as physical health.

Conclusion {#sec0014}
==========

The current research found that a large proportion of COVID-19 positive patients in intensive care unit suffered from psychosocial problems. Physical and psychological well-being and sleep are affected by many social support related factors. Adequate social support and early intervention may help these patients achieve better clinical prognosis during such pandemic of infectious disease. The findings from this study of Chinese COVID-19 positive patients may stress the importance of administering psychological intervention during the treatment of COVID-19 for better outcomes in other countries.
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